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This paper provides descriptions of two new species of the genus Aldisa from the tropical

Indo-Pacific. Aldisa albatrossae sp. nov. from Japan, the Philippines, and Indonesia, is

characterized by having a blue-green dorsum with distinctive black markings and blotches

of yellow-orange color. Aldisa williamsi sp. nov. from Papua NewGuinea and Indonesia,

has a bluish dorsum with a circular black mark. The two species are distinguishable based

on differences in body coloration, arrangement of tubercles and characters of the repro-

ductive system. Other species that have similar color patterns and also appear to be mimics

of phylllidid nudibranchs are discussed. The new species appear to have two plesiomorphic

traits that were previously undescribed for the genus Aldisa,, unipinnate gills (only in A.

williamsi), and presence of two large hamate radular teeth (in both species).

The gtmi^ Aldisa is characterized by having elongate denticulate teeth, penial spines, conical tu-

bercles and absence of oral tentacles. The genus Aldisa presently contains twelve valid species,

mainly found in the cold-temperate waters of the Atlantic Ocean. Eleven species were identified as

valid during the revision of this genus by Millen and Gosliner (1985) and one species has been de-

scribed since, Aldisa barlettai Ortea and Ballesteros, 1 988 from the Cape Verde Islands. Only one of

these twelve previously described species is from the tropical Indo-Pacific, Aldisa pikokai Bertsch

and Johnson, 1967, from Hawaii.

The objective of this paper is to describe two new species from the tropical Indo-Pacific. The de-

scriptions are based on specimens deposited in the Department of Invertebrate Zoology of the Califor-

nia Academy of Sciences (CASIZ).

Species Descriptions

Aldisa albatrossae sp. nov.

Figs. lA-B, 2, 3

Doris sp. 1 Ono, 1999:138, fig. 178.

Chromodoris sp. Masuda, 1999:195, bottom photo.

Material Examined. —Holotv^pe: Seragaki Beach, 1.3 km ENEof Maeki-zaki, Okinawa,

Ryukyu Islands, Japan (26°30.4'N, 127°52.6'E), 3 April 1993, 19 mmlong, collected by Robert

Bolland (CASIZ 89034). ParatypeS: Seragaki Beach, 1.3 km ENE of Maeki-zaki, Okinawa,

Ryukyu Islands, Japan (26°30.4'N, 127°52.6'E), 1 1 April 1993, 1 specimen, 21 mmlong, collected

by Robert Bolland (CASIZ 88884); Horseshoe Cliffs, 1 km WNWof Onna Village, Okinawa,
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Ryukyu Islands, Japan (26°30.0'N, 127°50.9'E), 9 May 1998, 1 specimen, 17 mmlong, collected by

Robert Holland (CASIZ 115720); Seragaki Tombs, Okinawa, Ryukyu Islands, Japan (26°30.4'N,

1 27°52.6'E), 29 April 1 995, 2 specimens, 22 mmlong and 1 9 mmlong, collected by Robert Bolland

(CASIZ 105287); Horseshoe Cliffs, 1 kmWNWof Onna Village, Okinawa, Ryukyu Islands, Japan

(26°30.0'N, 127°50.9'E), 26 March 1994, 1 specimen, 11 mmlong, collected by Robert Bolland

(CASIZ 99086).

Etymology. —Aldisa albatwssae gets its name from the Albatross expedition of 1907-10 to

the Philippines in which a specimen of this species was collected and illustrated (Fig. 1 A).

Geographic Range. —So far this species is known from the Kerama and Ryukyu Islands of Ja-

pan, the Albatross specimen collected in the Philippines, and from a photograph of a species from Ko-

modo Island, Indonesia taken by Jim Black.

External Morphology. —The living animals are 11-21 mmin length. The dorsum of the liv-

ing animal is a bluish color (Fig. 1 B). This color is darker at the edges and lighter towards the middle

of the dorsum. It is interrupted by the presence of numerous white tubercles. The dorsum also contains

a distinctive black pattern, which is virtually identical in all specimens examined. The black pattern

begins as a T-shape crossing in front of and between the rhinophores. Behind the rhinophores, the

T-shape connects with a black rectangular mark that spans the dorsum to the branchial pocket. Two

black lines extend from the rectangular mark around the sides of the branchial pocket. In one specimen

the black marks form a continuous band around the posterior margin of the branchial sheath. These

characteristic black markings on the dorsum can also be seen in the preserved specimens. Yel-

low-orange splotches are present on the dorsum of the living animal. These marks of yellow-orange

lie at the front edges of the T of the black mark and along the anterior edge of the rectangular portion of

the black mark. Yellow-orange lines also extend from the sides of the branchial pocket to the posterior

edges of the dorsum.

The rhinophores are dark, uniformly off-white and lamellate, containing 1 8 lamellae in a 2 1 mm
long specimen. The branchial leaves are a darker gray than the rhinophores and range from 6-9 in

number. They are bipinnate and relatively sparsely branched.

There are numerous rounded tubercles over the surface of the body. Four to five rows of tubercles

are found outside of the broad black ring on all sides of the body. An additional four to five rows are

found within the black band. The tubercles of the body are smaller towards the edges of the dorsum

(Fig. 2D) with a row of small tubercles around the entire margin. Around the branchial pocket, there

are two rows of tubercles. The tubercles nearest the gill are equally spaced and of alternating large

then small size. The other row also consists of tubercles of alternating sizes. Each rhinophore is sur-

rounded by four tubercles. These tubercles also alternate large and small with the larger tubercles on

the left and right sides of each rhinophore. All tubercles are opaque white and conical (Fig. 2D).

The anterior portion of the foot is grooved but not notched. The head has short oral protrusions

(Fig. 3C) with a short grove along their outer edge.

Radula. —The radular formula is undeterminable owing to the elongate, overlapping teeth.

The radular teeth are narrow and elongate with broad triangular bases (Fig. 2 A). The top third or fourth

of each tooth bears 20-24 sharp denticles, which extend along the side of each tooth. The denticles

near the apex of the teeth are much longer than those on the sides (Fig. 2B). There are also two large,

hamate teeth, each one situated on one half-row, which lack denticles (Fig. 2C).

Reproductive System. —The ampulla is tubular and thick, winding back on itself before nar-

rowing into a thin tube that connects with the oviduct and the prostate (Fig. 3 A). The oviduct connects

to the female gland underneath the prostate. The prostate is granular, tubular and slightly larger than

the ampulla. Its end joins with the thin deferent duct. The deferent duct loops before meeting the vagi-

nal duct at the genital atrium. The genital atrium is no wider than the width of the ducts and extends

only slightly beyond their meeting. The penial bulb is armed with 1 3 rows of six hooks each. The

hooks have a wide base tapering off to a thin cusp (Fig. 3B). The vaginal duct is about the same length
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Figure 1 . Color illustrations of the living animals. A. Unpublished painting of Aldisa albatrossae from the Albatross Expe-

dition; B. Living paratype oiA. albatrossae sp. nov. from the Ryukyu Islands, Japan (CASIZ 88884); C. Living paratype oiA.

williamsi sp. nov. from Barracuda Point, Papua NewGuinea (CASIZ 109791).
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and width as the deferent duct. The vaginal duct runs underneath the seminal receptacle to connect to

the round bursa copulatrix. Another duct connects the bursa copulatrix to the smaller, stalked seminal

receptacle. The short uterine duct connects to the middle of this duct and leads into the female gland.

Aldisa williamsi sp. nov.

Figs. 1C,4, 5

Dorisl sp. 10 Rudman, 2000.

Material Examined. —Holotype: Barracuda Point, E side of Tab Island, near Madang, N
coast of Papua New Guinea, 14 November 1990, 11 mmpreserved length, collected by Terry

Gosliner (CASIZ 075936). Paratype: Bomber Reef, Madang, Papua New Guinea, 2 November

1996, 1 specimen 14 mmpreserved length, collected by Gary Williams (CASIZ 109791).

Etymology. —This species is named after our good friend and colleague, Gary Williams

(CASIZ). He collected one of the specimens of this new species and a number of other nudibranchs

during several expeditions to the tropical Indo-Pacific.

Geographic Range. —This species has only been collected at Madang, Papua NewGuinea,

but there are records from two photographs of specimens from Sulawesi, Indonesia taken by Lindsay

Warren (Rudman, 2000).

External Morphology. —The dorsum of the living animal is a uniform bluish gray color

with opaque white tubercles (Fig. 1 C). There is a distinctive black pattern on the dorsum of the living

animal that can also be seen in preserved specimens. This pattern consists of an oval line that stretches

from in front of the rhinophores to behind the branchial pocket. In the two specimens examined there

is also a short line that runs between the two rhinophores and connects posteriorly to the oval line be-

hind the left rhinophore.

The rhinophores are a pale brown color with a bluish base. They have 13 lamellae in a 14 mm
long preserved specimen. The gill consists of six unipinnate branchial leaves. The two posteriormost

leaves are bifurcated at the base. They are a light yellow hue with splotches of opaque white.

The tubercles of the dorsum are opaque white and are of roughly equal size. Smaller tubercles are

present at the edges of the dorsum. There are two to three rows of tubercles outside of the broad black

band that encircles the notum with an additional two to three rows inside the band. Around each

rhinophore, there are two tubercles. In the paratype specimen the outer tubercle is the same pale brown

color as the rhinophore. The inner tubercle is opaque white. In the holotype, both tubercles are opaque

white. Around the branchial pocket, there is a single row of 8 white tubercles of alternating large and

small size. These tubercles are evenly spaced between the branchial leaves and are different from

those of the dorsum.

The anterior portion of the foot is not notched. The head contains short oral protrusions (Fig. 5C)

and these protrusions have a groove along the outer edge.

Radula. —The radular formula is undeterminable. The radular teeth are narrow and elongate

with broad triangular bases (Fig. 4A). The top third or fourth of each tooth bear 1 5-20 sharp denticles,

which extend along the side of each tooth. The denticles near the apex of the teeth are much longer

than those on the sides (Fig. 4B). There are also two large, hamate teeth, each one situated on one

half-row (Fig. 4C), which lack denticles.

Reproductive System. —The ampulla is tubular and convoluted (Fig. 5A). It narrows mto a

thin tube and connects to the oviduct and prostate. The prostate is longer and slightly thinner than the

ampulla. It loops a few times before connecting to the thin deferent duct. The deferent duct and vaginal

duct connect at the genital atrium. The two ducts are of roughly equal width and length. The penial

bulb is armed with 1 1 rows of 8 penial hooks each. The hooks have a wide base and a relatively short

cusp (Fig. 5B). The vaginal duct connects to the large round bursa copulatrix. A separate duct con-
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Figure 2. Aldisa albatrossae sp. nov. (CASIZ 88884) scanning electron micrographs. A. Elongate radular teeth, scale

bar - 10 |im; B. Heads ofelongate radular teeth, scale bar = 2 ^m; C. Hamate tooth, scale bar = 20 |im; D. Tubercles of dorsum,

scale bar = 200 jam.

nects to the short stalk of the seminal receptacle. The very thin uterine tube connects to this duct and

then connects to the female gland near the genital atrium.

Discussion

The revision of the gtxwxs Aldisa by Millen and Gosliner (1985) produced a diagnosis of the genus

with the following characteristics: elongate radular teeth with multiple denticulations, a dorsum with

low conical tubercles (except for^. pikokai, which lacks dorsal tubercles), a ring of tubercles around

branchial and rhinophoral pockets, bipinnate or tripinnate branchial leaves, penial spines in almost all
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Figure 3. Aldisa albatrossae sp. nov. (CASIZ 88884). A. Reproductive system, scale bar = 0.5 mm; B. Penial hooks, scale

bar = 5 (im; C. Ventral view of the anterior border of the foot, scale bar = 1 mm. Abbreviations: am, ampulla; be, bursa

copulatrix; dd, deferent duct; fg, female gland; pr, prostate; sr, seminal receptacle; v, vagina.

species, absence of oral tentacles and an anterior portion of the foot that is not notched. The two spe-

cies described in this paper exhibit almost all the characteristics of the genus Aldisa noted above and

are identified as such.

They join the 12 previously described species oi Aldisa. The species previously described in-

clude the 1 1 species identified as valid during revision oi Aldisa by Millen and Gosliner (1985) and

one species that has been described s\x\cq, Aldisa harlettai Ortea and Ballesteros, 1 988, from the Cape

Verde Islands. While the species described in this paper are clearly placed within the genus Aldisa,

they differ markedly from the species previously described.

Aldisa albatrossae and A. williamsi both exhibit a character that, before now, has not been de-

scribed for the genus Aldisa: the presence of a pair of unique teeth in their radula. As mentioned be-

fore, these two teeth are short, wide, smooth and hamate, differing from the numerous thin, elongate

teeth, characteristic oi Aldisa, that make up the rest of the radula. The presence of these two broad
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Figure 4. Aldisa williamsi, sp. nov. (CASIZ 109791) scanning electron micrographs. A. Elongate radular teeth, scale

bar = 10 urn; B. Heads of elongate radular teeth, scale bar = 1 urn; C. Hamate tooth, scale bar = 10 |im.

teeth in these species is believed to be a plesiomorphic state due to the resemblance of these teeth to the

hamate teeth of the other cryptobranch dorids. Also the unipinnate branchial leaves of ^. williamsi,

which occur in some basal dorids, may well be a plesiomorphy within Aldisa.

The coloration of A. albatrossae and /I. williamsi also distinguishes them from the 12 species of

Aldisa previously described. None of the 1 1 species that Millen and Gosliner (1985) identify as valid
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exhibit any of the bright colors or black markings found on the notum of the new species. Aldisa

barlettai from the Cape Verde Islands is the only other species to exhibit a bright and multi-colored

body. However, the coloration of A. barlettai, which has a dorsum of blue-violet with white and or-

ange tubercles (Ortea and Ballesteros 1988), is quite different from the new species which have a

blue-green dorsum, white tubercles, black markings, and, in the case oiA. albatrossae, yellow-orange

splotches. Both species were collected in the warm waters of the Indo-Pacific, A. albatrossae from

around the Kerama and Ryukyu Islands of Japan, the Philippines and Indonesia and /I. williamsi from

Papua NewGuinea and Indonesia. Aldisa pikokai, from Hawaii, is the only other species found in the

tropical Indo-Pacific. The orange-red coloration and absence of tubercles on the dorsum of A. pikokai

(Bertsch and Johnson 1982), readily distinguishes it from the new species.

Aldisa albatrossae and /I. williamsi share some characteristics of the radula, reproductive system

and coloration, but there is little doubt that they are indeed distinct species.

Aldisa albatrossae is known from the six specimens examined in this study from Okinawa. Pho-

tographs of an additional three specimens from Okinawa were provided by Bob Bolland. Two addi-

tional photographs of specimens from the Kerama Islands appear in two Japanese books (Ono 1 999;

Masuda 1999). A single specimen was depicted in the drawing of the Albatross specimen from the

Philippines (Fig. I A). An additional specimen was photographed by Jim Black from Komodo Island,

Indonesia. In all of these 13 specimens there are consistent elements of the external morphology. A
black T-shaped marking is present on the anterior end of the notum and continues posteriorly between

the rhinophores. This band then bifurcates and continues posteriorly as two bands that reconnect in

front of the branchial sheath. In one specimen a second black band encircles the posterior portion of

the branchial sheath. In all specimens, anterior and posterior patches of yellow-orange are present. In

all of these specimens there are four tubercles surrounding each rhinophore sheath. In all specimens

there are two bands of tubercles surrounding along the margin and immediately ventral to the

branchial sheath. All specimens of ^4. albatrossae have bipinnate gill branches.

Aldisa williamsi is described here from two specimens from Papua NewGuinea. Two additional

specimens from Sulawesi, Indonesia, depicted by Rudman (2000) as Dorisl sp. 1 0, also appear to be

the conspecific W\\hA. williamsi. These two specimens differ from the Papua NewGuinea specimens

in two minor details. In the specimens from New Guinea only one black band encircles the left

rhinophore. In the specimens from Indonesia the black band runs between the rhinophores and bifur-

cates and reconnects with the primary black band that encircles most of the notum. In the Indonesian

specimens an additional black band connects the primary oval of black anterior to the branchial

plume. All four specimens have unipinnate branchial leaves, a single row of tubercles around the

branchial sheath and a pair of tubercles around the rhinophore sheath. One of the Papuan specimens

has one rhinophoral tubercle that is the same color as the rhinophore while the other tubercles is

opaque white. In the remaining three specimens, both rhinophoral tubercles are opaque white. It is ev-

ident that all four specimens discussed here, likely represent a single species, A. williamsi.

Despite some variability in the external anatomy of both^. albatrossae andy4. williamsi, there are

consistent differences that clearly separate them. \nA. albatrossae, there is always aT- shaped mark in

front and between the rhinophores and then bifurcates to form a black oval that terminates at the ante-

rior end of the branchial sheath, while in ^. williamsi there is a continuous black oval band that extends

from the anterior end of the notum and encircles the posterior end of the branchial sheath. Yel-

low-orange pigment is present in all specimens of A. albatrossae, while in A. williamsi, none of this

pigment is present. In A. albatrossae, there is a double row of tubercles around the branchial sheath

while in A. williamsi there is only a single row. In A. albatrossae, there are four tubercles around the

rhinophoral sheath while in A. williamsi there are only two tubercles. Aldisa albatrossae consistently

has more tubercles (4-5 rows outside of the oval band and 4-5 additional rows inside the band) than

does /I. williamsi (2-3 rows outside of the oval band and 2-3 additional rows inside the band). The gill
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Figure 5. Aldisa williamsi, sp. nov. (CASIZ 109791). A. Reproductive system, scale bar = 0.5 mm; B. Penial hooks, scale

bar = 5 urn; C. Ventral view of the anterior border of the foot, scale bar = 1 mm. Abbreviations: am, ampulla; be, bursa

copulatrix; dd, deferent duct; fg, female gland; pr, prostate; sr, seminal receptacle; v, vagina.
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branches of A. albatrossae appear to be more numerous (6-8) than those of A. williamsi (6) and more

highly pinnate.

The radular teeth of both species are similar in that there is a pair of hamate teeth in addition to the

elongate pectinate teeth. \x\A. albatrossae there are 20-24 denticles along the pectinate teeth while in

A. williamsi there appear to be fewer (15-20).

A few differences are seen between the reproductive systems of the two species. In one specimen

of A. williamsi the seminal receptacle is about a quarter the size of the bursa copulatrix, while the semi-

nal receptacle in one specimen of ^. albatrossae almost equals the size of its bursa copulatrix. The

uterine tube of A. williamsi connects to the female gland at a point much closer to the genital atrium

than does the uterine tube of A. albatrossae. These reproductive and radular differences should be re-

confirmed when additional material of A. williamsi becomes available.

There are consistent differences in the external morphology of these two species that warrant

their description as distinct taxa. The fact that these differences are consistent within overlapping geo-

graphical ranges in Indonesia is supportive of the fact that they do not simply represent geographical

variants of a single species.

Discodoris litiirata Bergh, 1 905, is another dorid with a similar color pattern. It has a gray-green

body with opaque white pustules and black markings. The radular morphology of this species has typ-

ically hamate teeth and lacks any of the pectinate teeth of Aldisa (Rudman 1998c). Both D. liturata

and A. williamsi bear a strong resemblance to another dorid, Phyllidiella pustulosa (Cuvier, 1804),

and are probably mimics of this species (Rudman 1998b; 2000). In P. pustulosa a dorsal gill and a

radula are absent. Phyllidiella pustulosa and D. liturata also differ from A. williamsi and A.

albatrossae in having black rather than off-white to pale brown rhinophores.

Two undescribed species, referred to as Doris? sp. 2 (Rudman 1998a) and Chromodoris sp.

(Debelius 1 996:2 13, bottom photo) are similar in their appearance to this group of Phyllidia mimics.

Doris? sp. 2, from Thailand, is quite similarly colored to A. albatrossae, but it has consistent differ-

ences in its color pattern. It has black rather than off white to pale brown rhinophores and has yellow

pigment on the tubercles rather than between them. It also has a complete oval of black pigment anteri-

orly rather than a T-shaped mark. Also the black oval terminates posterior to the branchial sheath

rather than anteriorly. Chromodoris sp. of Debelius is blue in color with irregular black markings and

yellow pustules on the notum that are similar in appearance to Phyllidia varicosa Lamarck, 1801. We
were unable to obtain specimens to examine radular or reproductive systems characters. Therefore it

is not possible, at present, to state anything further about their systematic placement.
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